A total of 226 cases of spontaneous SAH (mean age, 59±13 years; range, 20-87 years; 65% women) were identified among 688 screened, and there were 434 controls (participant characteristics are outlined in Tables I and II in the online-only  Data Supplement) . Compared with controls, cases were significantly more likely to smoke, have a history of hypertension and stroke, and have an annual income <70 000 Chinese yuan Renminbi (US$11 230).
S ubarachnoid hemorrhage (SAH), usually from ruptured intracranial aneurysm, has an annual incidence of 8 to 10 per 100 000, 1 30-day case fatality of 35% to 45%, and has significant impact on survivors in Western countries. 2, 3 In China, where the burden of stroke is enormous, the limited epidemiological data suggest a low rate of SAH, [4] [5] [6] despite key risk factors-hypertension and smoking-being highly prevalent. We aimed to determine reliably the incidence and risks of SAH in the Chinese Epidemiology Research in Subarachnoid Hemorrhage (CHERISH) study. 7 
Methods
As described elsewhere 7 and in the online-only Data Supplement, CHERISH was a prospective, population-based, case-control study undertaken with hot pursuit community-wide surveillance to detect all cases of spontaneous SAH in Baotou, Inner Mongolia of China (1.83 million population aged ≥15 years) 8 during a 2-year period from May 8, 2009 . The study was approved by the ethics committees of the University of Sydney and Baotou Central Hospital, and informed consent was obtained from subjects or an appropriate surrogate.
For each case, 2 healthy SAH-free control subjects, relatives or friends of patients without SAH in hospitals, were matched for age (5-year strata), sex, and district of residence. Sociodemographics, lifestyle, and medical history data were obtained through standardized interviews, review of medical records, or suitable proxy sources.
Rates of SAH by person-years with 95% confidence intervals were estimated using Poisson distribution according to sex and 5-year agegroup strata of the population 9 and standardized to the World Standard Population. 9 Risk factors were estimated in conditional logistic regression models that included significant (P<0.05) variables in univariate analyses and reported as relative risks. Population-attributable risks were estimated (P×[adjusted relative risk−1]/adjusted relative risk, where P is the proportion of cases with the risk factor) 10 with 95% confidence interval. 11 Analyses were performed using SAS software version 9.2 (Cary, NC).
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Multivariable analyses showed cigarette smoking, hypertension, and low annual income as key modifiable risk factors for SAH (Table 2 ). Other significant variables were prior stroke and antithrombotic therapy, while being overweight seemed to be protective. Overall relative risk for cigarette smoking was 2.31 (1.31-4.09), but 4.00 in women (1.62-9.89) and 1.63 in men (0.85-3.11). The highest population-attributable risks were low income (59%), hypertension (36%), and current smoking (18%), the latter being 13% in women and 22% for men.
Discussion
The incidence of SAH at 6 per 100 000 person-years in Baotou showed greater sex-disparity in risk than elsewhere. 1 Although cigarette smoking, particularly for women, and hypertension were reaffirmed as important modifiable risk factors for SAH, 12 we also identified low income as being prominent. The greater relative risk of SAH in female compared with male smokers suggests an underlying biological difference in the predisposition of the endothelium to intracranial aneurysm formation and rupture. Recent genomewide association studies have identified variants on chromosomes 8p and 9p associated with intracranial aneurysm in smokers. 13 The preponderance of the risk of SAH in women, most evident around the time of menopause, not only supports a protective role for oestrogen, but also of age-related stress from hypertension and other vascular risk factors, on the endothelium. The mechanism by which low income influences SAH risk is 14 Despite our efforts to ensure high standards of surveillance and inclusion of large numbers of well-characterized cases and matched controls, the data are potentially biased by some missed cases, especially of those who died suddenly and of differential errors in defining exposures in a case-control design. There are also likely to be limitations in the generalizability of the findings to the broader population of China. For example, the prevalence of smoking among women in Baotou (7.8%) seems higher compared with the average for China (3.5%; unpublished data from the National Health and Family Planning Commission of China).
In addition to providing reliable estimates of the incidence of SAH, this study re-emphasizes the importance of public health measures to reduce smoking, hypertension, and economic disparity to reduce the burden of this condition in China as around the world. It also raises implications for a strong gene-environment predisposition for intracranial aneurysm in this ethnic group.
Additional data on methods
Study design
CHERISH was a prospective, population-based, case-control study undertaken in the defined central urban area (all 4 districts of Kundulun, Qingshan, Jiuyuan, and Donghe) of Baotou, the largest city of Inner Mongolia, China (Supplementary Figure 1) , which has a stable population of 1.83 million (≥15 years of age) according to the 2010 National Census. An integrated 'hot pursuit' surveillance system involving all major acute care hospitals with neurology/neurosurgery and neuroimaging facilities, smaller hospitals, health clinics, and the sole crematorium of the city, with the goal of detecting all cases of SAH including those with rapid death outside hospital over a 2-year period, from 8 May 2009 to 8 May 2011. Written informed consent was obtained from all subjects or the next of kin for patients who were severely ill, unconscious, or deceased for the collection of identified personal information and outcome assessment. The local study co-ordinating team at the Department of Neurology, Baotou Central Hospital, had their monitoring activities facilitated by a remote secure internet data collection and quality control systems based at The George Institute for Global Health in Sydney, Australia. The study protocol was approved by the ethics committees of The University of Sydney and Baotou Central Hospital.
Definitions
Adults (≥15 years) were included with SAH defined by standard criteria as an abrupt onset of severe headache and/or loss of consciousness (with/without focal neurological signs), with evidence of focal or generalised blood in the subarachnoid space confirmed by CT, necropsy, or lumbar puncture. Where intracerebral hemorrhage (ICH) was evident, cases was classified as SAH if an IA source was probable on the basis of the pattern of bleeding. Cases with a perimesencephalic pattern of SAH on CT and normal 4-vessel angiography were also included, but those secondary to arteriovenous malformations (AVM), ICH, trauma, infection, bleeding diathesis, or neoplasm were excluded. For patients with multiple events, the index SAH was defined as that event which occurred nearest to the time when the patient was first registered. A case 'managed in hospital' was one involving an overnight stay within 28 days of an event. Twenty-eight day case fatality was defined as a death within 28 days of the date of onset of the SAH.
Procedures
Trained neurology doctors from the central coordinating centre visited all hospitals at least fortnightly to monitor recruitment and the quality of procedures for identifying and collecting data on case and control subjects. They also checked medical records and neuroimaging data for potential SAH cases at all small hospitals and health clinics every 3 months, and visited the single large city crematorium to review registration information pertaining to deceased individuals for a full week out of every month as a continuous cycle in the first year of the study. As well as checking for any missed in-hospital deaths due to SAH, they conducted structured interviews based on WHO verbal autopsy standard protocols with the identified responsible relative (or other person) for those people who had died suddenly outside of the health care system. These verbal autopsy proforma forms were then assessed independently by two investigators (CA, HA) to derive a final probable cause of death. Digital images of CT and angiographic findings on cases were also checked for the final diagnosis (CA) and site investigators were encouraged to discuss difficult cases with the local coordinating senior neurologist (JZ). All cases were followed up for details of their management and disposition at separation from hospital and for information on their recovery at 6-months after the onset of SAH.
A patient without SAH from other wards or outpatient clinics at each participating hospital was approached and invited to identify a relative or a friend to act as a 'healthy comparison' person for a research investigation of the causes of SAH. Two healthy SAH-free control subjects were matched according to age (by 5-year strata), gender, and district of residence, for each case of SAH. Controls were enrolled in the study during the same time period as cases.
Similar structured interviews are conducted on both cases and controls to collect data pertaining to social-demographics, lifestyle, and medical history. Information on clinical features, management, risk factors and in-hospital outcomes were obtained for cases of SAH. Data were extracted from medical records, supplemented by other information obtained from interviews with the patients or their suitable proxies, in situations in which cases are unable to do so due to death or disability.
Statistical analyses
The rates of SAH were estimated using the person-year approach. The numbers of residents in the study area was obtained by gender and 5-year age groupings from the data pertaining to the 6 th National Population Census of 2010. In China, a national Census is undertaken every 10 years. Incidence rates with 95% confidence intervals (CI) were estimated from Poisson distribution and standardized for age and/or sex distribution of the World Standard Population using 5-year age groupings. The effects of risk factors on the incidence of SAH were estimated using a conditional logistic regression model, with the data reported as relative risks (RR) and 95% CI. Significant predictors of SAH in univariate analyses among participants were included in multivariate models. To estimate the impact of potential risk factors in the total population on the incidence of SAH, population-attributable risks (PAR) was estimated according to the formula: P x (adjusted RR -1) / adjusted RR, where P is the proportion of cases with the risk factor, with associated 95% CI. All analyses were performed using SAS software version 9.2 (Cary, NC, USA). Data are number (%) or mean (SD).
Supplementary
RR denotes relative risk.
*7 cases without matched controls were excluded from the analysis. 4 cases had only 1 matched controls. †Defined as body mass index (BMI)≥24kg/m 2 .
